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1956 (continued) 

i. Chain. Abstr. 65 , 16112e, 1965. 

.se of the secondary ion-ion- emission method in the study of 
ammonia decomposition on iron. V. I. Shvauhko and Ya. M. 
Fogcl (State Univ., Kharkov). Kinctika ; Katidiz 7(4), 722-6 
• (19o6)(Russ). Dccompn. of XKj on pure Fe (00.90% Fe) was 
studied at room temp. to S*%® and NKa pressure of 1 X 10“’* mm. 
using the previously described secondary ion-ion emission method 
(CA 60, 1-69S5). Only oxide-free Fc surface catalyzes the 
dccompn. of XHj. Fc surface covered with ?c oxides is imictivc 
in the decompile of NKj. The propose^ ;:.% ci;anisni of the dc- 
compm of XI*s on Fc is identical with the previously proposed for 
the dccompu. of Nh*j on Ft (ijc. ad.). GFJR 


. Chem. Abstr. 64 . 13439h, 1966. 

Th« change of the rate-determining step of the ammonia 
decomposition over an ammonia synthetic iron catalyst. X. 
Takvzawa ami T. Tnyoshhna (Hokkaido Univ., Sapporo, japan). 
,J . f'hys. Cheat. 70(2), .Vi-1 .VItuifijf Hm;). Ivvirjrtua* is pre¬ 
sented that suggests that, even «n a particular cataly.t, the 
mechanism is dependent nn exptl. conditions. Tin* dccompn. 
was studied in a flow system over a catalyst of 4.72% A HO*, 
0.31% X;0, and 0:03 SiO*, using He as diluent. At 424’' the 
rate could he expressed approx, as / =» k t (PsuJPMi •*)* *, 
which is compatible with Temkiri and Pyzric.v's mechanism, 
which assumes the rate detg. step is desorption of ad^oriicd X 
(CA 35, 7273*). At 470* the expression for tlic rate was V m 
*i(Asiia// , u» a,i ) a * 7 S which suggests that the rate detg. step is 
the dehydrogenation of adsorbed amino radicals as proposed 
in the theory of Iloriuti 1 (Eiiomnto and H., CA 47, 7741a). 


.. Chem.. Abstr. 65, 9794e, 1966. 

Rate-determining step of ammonia decomposition over a 
well-reduced doubly promoted iron'catalyst. Xobutsunc Takc- 
zawa and Isamu Toyoshima (Hokkaido Univ., Sapporo, Japan). 
/, Res. Inst. Catalysis Hokkaido Univ. 14(1); 41 r 5S(196G)(Eng). 
The rate of XH* dccompn^ over a wcil-rcduccd doubly promoted 
Fe catalyst was followed in a dow system by using a bench scale 
reactor. The rate V depends on partial 1 pressures Pa and ?h 
of XHa and H as, V - k x (P a/Ph^T about 420% V - k-{PJ 
Ph °**) a above 479°, where consts. k x , kt*-ct, and 0 depended sen¬ 
sitively on the exptl. conditions. At or above 517°, the rate 
was depressed by X slightly but perceptibly, whereas not at all 
at a lower temp. The ratc-detg. step of XHj dccompn. changes 
with rise of reaction temp, from the desorption of X adatoms to 
I of the steps of dehydrogenation of N T Hi, on catalyst surface. 


Chem. Abstr. 65, 11391g, 1966. 

Effect o: alkaline promoter on the decomposition or ammonia 
iver the doubly promoted iron catalyst. X. Takczawa and 1. 
Toyoshima (Hokkaido Univ., Sapporo, Japan). J. Catalysis 6( 1), 
45-7(I90Cy(Fng); cf. CA 64, 13440/1. The catalyst used con- 
ained a lower proportion of K = 0 than in the previous expts. The 
:;nct:c study was made at 378* in a llow system using a differential 
eactor and ; atm. total pressure. The rate V of XH* dccompn; 
s expressed as 7 — R(PsiiJPit **)*•**. The ratc-detg. step of 
he dccompn. changes with the fC-O content of the promo lor. 
The slow step is presumed to be the dehydrogenation of the ad¬ 
sorbed-XZi* group. 3. G. Zipp 


60. 


1966 (continued) 
Chem. Abstr. 65, 


1435h, 1966. 


^ General rule of the catalytic activity of metals. Kenichi 
^anaka and^Kcr.ji Tamaru ('National-Univ., Yokohama, Japan). 
Ai netika • Kataliz 7(2), 242— / (19C6;(Russ). The heat of forma¬ 
tion of higher oxides related to 1 g.-atom of metal (-&JIA wa* * 
tound to chamctcri/.c not only the h* aiof clicmis/>rp tion of gases on 
metals hut as well tin- behavior of * ' 


, # ut«-ta*;, in various catalytic ro 

^Hi^MdlHGOiH fU-cojiipu. and CjHi hyrlr/igcnation 

• * sueCuts). —/A may. he o/.m J;iu.fi with catalyst activity, th*_ 
cactsoii!order, the kind of umMiulintirnctinn of Uie adv>rbuti;anci 

13 references. U. Schanel 


actions (e.g. 
o: 
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metal,and with activation energy. 
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61. Chem. Abstr. 67, 76601a, 1967. 
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76601a Chemical reactions and salts as refrigerants, j. V. 
Kudryashov, X. I. Gusev, and S. U. Knmyshdunko (Mock! 
Hhinu-Tcklinol. Inst. ini. Mcndciccva, Moscow ). Zk. Fis. 
Khun. 41(5), 9G7-70fl9(»7yfRuss). A series of Nil; salts can 
be employed as cooling media utilizing the endothermic effect of 
their dccompn. The following salts were studied by thermog¬ 
raphy by using the photorecording Kurnakov pyrometer F?K- 
59: XK 4 X0 o XHiQr, (XH*) a SO„ XH.Cl, XH*HCO„ XH*F, 
and (XHOiCiOi.HiO and also their mixts. of varying compn. 
A scries of the salts was studied m the presence ofMnO* cata¬ 
lyst. The kinetics of McOH dbcompn. was studied at 200, 250, 
300, and 400* on various catalysts and the kinetics of XH* de- 
compa. on a promoted Fe catalyst at 400 , 450 , 500 , 550, and 
600*. 


Reaction 

Temp. 

Endothermic 

range 

effect, kcal./kg. 

NHiBr — NHi + HBr 

21:1-24.4 

461 

NlhrieOi ~ N Hi -j- COi + HiO 

200-2;4 

518 

2NH,NOj — 2NKj - 2NOt -r HiO-+* ‘/1O1 

222-2:12 

754 

NHtCl — NHi r HC1 

22:r-:«l 

785 

NH^F - N’Hj + HP 

2fi:i-2S2 

083 

(NHi)iCiO< — 2NHi 4CO+ COi + HiO 


1 lUti 

M«Oa — CO -r 211, 

150—100 

1000 

MeOH — HCOH 4- Ht 

320 

1000 

CiHu — C*H* 4- 3Hi 

300 

500 

NHi — i/tN* 4* */iH, 

400-600 

800 

CH4 -j- HiO — CO 4- 3H, 

350-500 

1600 

CHi 4* 2HiO — CO, 4- 4H, 



CH* + COi — 2CO 4 2H, 

500-800 

1000 

CH, — C 4 2H, 

250-350 

1100 

Glycerol vaporisation 

200 

185 

N» vaponratio0 

883 

• 1005 

. M.Shelef 
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62. Chem. Abstr. 68 , 117472a, 1968. 

117472a The detennination of the rate-determining step of 
ammonia decomposition by the use of nitrogen-15 as tracer. 
Akio Kazusaka and Kazunori Tanaka (Hokkaido Univ., Sap¬ 
poro, Japan). Radioisotopes (Tokyo) 16(3), 103-9(1967) 

(Japan). Kinetic studies were made on the dccotnpu. of XHj at 
470* on a doubly promoted Fc catalyst. Of the three elementary 
reactions. (2) XHa X 4- 3*1,. (?) 2H mi H u and (3) 2X^ X,, 
reaction (J) was the ratc-detg. step and the observed values were 
close to unity. The relative rate of U) to (?) varied from 4 to 11 
depending on the pressure of N'H*. Reaction (X) is suggested to 
be the ratc-dctg. step at higher temps, since the values obtained 
at 470* are much smaller than those at 430* {CA 63: 12371c). 

C. Urakami 


Source: https://www.industrydocuments.ucsf.edu/docs/zkvl0000 


2022238029 



1967 .(continued) 

3. Chea. Abstr. 69, 22425u, 1968 

22425u Mechanism o; catalyzed decomposition of ammonia 
In the presence of commercial doubly promoted iron catalyse. 
Takczawa, Nobutsur.c; ToyosUimu. Isamu (Hokkaido L r niv., 
Sapporo, Japan). J. R±z. P/tsl. Cr .!•:!., Hokkaido Univ. 1067, 
15v*2)i 111-26 (Eng). Xir.etis observations on XHu dccmr.pn. 
by ;hv pr/xcut authors „:c ,.:;.dy/e;. :a terms til a generalized 
theory o; reaction rate ussier the assumption that the (Uxompfi. 
proceeds through the sequence id steps, XHj —• XH.(a) -f- 
Xl'l-Je) —- N'II(a) -r K(a'„ N*U(c) : — X(a) ~r H(u), 2H(n) —* 
In*:, and 2H(a). —♦ K r , where (a) signifies the adsorbed state. 

rare or dccompn. is formulated by allowing for repulsive 
interactions among adsorbates inclusive of the crit. complexes 
ci the rate-dets- seep by the proportional approxn. From the 
ebserved pressure dependences or the rate on Nil), K, and N\ 
:t iaciCfl that iMte-uvlg. Step of liic dccompn. around 

425* is the desorption of X adatoms 2X(a) -* X,, which is cmi- 
>u:enL \v;tU trie observation oi stoichiometric no. of the rate- 
cct£. step. Tliis conclusion is further confirmed by the agree- 
—er.t of the activation heat of deenmpn. deduced according to 
die conclusion with observation and by die agreement of the no. 
o: sites of tue crit. complex similarly derived with the crystallo¬ 
graphic value. The pressure dependences of the rate around 
450 *, on tile other hand, lead to the conclusion that tile rate- 
ls .5i le deliydrogcr.ntioa of the adsorbed ..mino group, 
Xn.;(a) * XH(a) -p K(«). * he rate-do eg. step thus shifts with 
nse of temp. :rom tlie desorption of X adatoms to the dehydro¬ 
genation of ^adsorbed amino group. RCTT 


1968 

65. Chem. Abstr. .69, 3C511j, 1968. 

^QSilj ^Proved methods for studing nickel catalysts. XI. 
Merkel, Heinrich (Heinrich Kippers G.m.bAI., Essen, Ger.). 
Brrnnsl.-Chcm. 1963, 49(4A 115-20'. (Gcr). ihc chemisorption 
o: CO on optimally reduced com l Xi catalysts was detd. If the 
amt. of chemisorbed CO is catch for each g. of Xi, the adsorption 
isotherms for the various Xi ..iysts can be arranged in the 
same sequence as for the XIi;-dccompn. activity (also related 
;o 1 g. Xi). This indicates that for the XH^dccompn. and very 
likely for hydrocarbon synthesis the same Xi centers arc 

active as for the chemisorption of CO. IMiys. resistance within 
the porous structure will affect this result. By using the sp. 
chemisorption, the part of the XI that occurs inactive form on 
the surface of the catalyst can be ealed. in a simple manner. De¬ 
pending or* the pore structure and other variables, the active 
part may be 1GG% or less than 30%. In the ease of the chcmU 
sorption of CO, some of the Xi centers that occupy the less ac¬ 
cessible pores are siii*. active, .whereas in general, these centers arc 
r«o longer active for the SlU liicompn. On the other hand, for 
very low conca., all the Xi t-k..t is distributed throughout a 
suitable porous structure is active for both processes. Subse¬ 
quent deposition of Xi on the porous structure, however, is only 
partially effective as sonic of the already active sites will be 
covered. In the ease of H : only a very small amt. is chemisorbed 
on Xi catalysts. A comparison of the adsorption isotherms for 
CO with the formulas of Langmuir, FreumilieU, or Temkiu 
shows that for each isotherm there exists a pressure range in 
which one of the three formulas is obeyed. D. (V. Qei 


i 


t. Cr.atn.. Abstr. .67, 35742v, 1967. 


66. Chem. Abstr. 69 , SG222a, 1968. 


26742r Erect of iron catalyst on the kinetics of ammonia 
decomposition in silent electric discharge. M. V. Tovbin, T. P. 
Kozlova, and X. A. Perekhed. Khim. Prom . Ukr . (Russ. Ed.) 
1967(1), Il-l3(Russ)., cf. Ci 60, 11415*. The kinetics of de¬ 
camp:;. of XK; by the simultaneous action of silent discharge and 
the Fe;C; 67.4S, re 25.04, Ai^Oa 4.75, CaO 0.23, KiO 2.3, and 
SiOi 0.15% catalyst was studied at various temps. The dc¬ 
compn. rate, K, increased linearly with the current and was 
temp, independent at 2S-5GG°. At low (250-325°) temps. K 
was detd. by the amt. of XK 3 decompd. in the discharge whereas 
at >500° it was detd. by the kinetics of the catalytic process. 
In the intermediate temp, region MOO 425 ? ), K exceeded that 
which- should be expected from additivity of the catalyst and 
discharge action. Presumably, at those temps, fhc dccompn. ' 
of NHj mols., excited by adischarge, occurred to active centers 
of the catalyst surface. Tims, in synthesis and in dccompn. of 
NHi the mechanism of art ion of the catalyst in the silent dis¬ 
charge is the sunc. J. L. Kormicki 


90222a Ammonia-decomposition catalyst. Sobolcvskii, V. 
S.; Golosman, E. Z.\ Cliistozvonov, D. 0.; Lytkin, V. 
Galkina, A. X. L'.S.S.R. 210.337 fCl. B 01», 03 Feb 1968, 
Appi. 11 Feb 1066; From /zoorot.,. Prom. Obraztsy , Tovamyt 
Znaki 1963, 45(7), 17. A catalyst based on Fe for the dis- 
socn. of XKi, guaranteeing the prepn. of a gaseous mixt. with an 
XH 4 content of 0.02-0.03% is produced by alloying magnetite 
with AlxOj and by promoting with CaO, SiO, and K a O. The 
compn. (in %) of the catalyst is as follows: Fe oxide 48-9, AUOj 
47-9, CaO 1.35-1.4, SiO, 0.35-0.4, and K»O0.o-0.6* MQCL 


So u rce: httpGjV w ww. r ndus ti yducunTe rr tS TiC^f.^dU/aocs/zkvIOuuJ 
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